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Plastics Containers Sectional Committee, PCD 21

FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, afier the draft finalized by the Plastics Containers Sectional Committee had been approved by the Petroleum, Coal and Related Products Division Council. Fluorinated HDPE containers have a low permeability of gas and aromatic hydrocarbons and can be used for hydrocarbon (solvent) based formulations. Method for determination of level of fluorination appeared to be not validated in view of lack of reproducibility and repeatability, There is lack of harmonization regarding level of fluorination and corresponding C-F/C-H ratio even amongst plants doing post fluorination. However, method for determination of level of fluorination has been given in Annex A. For docile chemicals, the containers with level of fluorination 1 and 2 are generally used. Method for determination of permeation loss/compatibility has been prescribed in this standard. For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2:1960 `Rules for rounding off numerical values (revised)'. me number of significant places retained in the roundpd off value should be the same as that of the specified value in this standard,
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Indian Standard FLUORINATED HDPE BOTTLES AND CONTAINERS -- SPECIFICATION
1 SCOPE

This standard prescribes the requirements and the method of sampling and test for fluorinated HDPE bottles/containers up to 20 Iitre capacity for pesticides/ agro-chemical and up to 250 kg/litres capacity for organic/inorganic and other chemicals and also some other solvent and hydrocarbon based formulations, in solid, powder, gel, concentrates, viscous or semiViscous form. 2 REFERENCES The following standards contain provisions which, through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties in agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standard indicated below: 1SNo. 2798:1998 2828:2001 7019:1998 fitle Methods of test for plastic containers (@f revision) Plastics --Vocabulary (@t revision) Glossary of terms in plastics and flexible packaging,excluding paper (second revision) High density polyethylene materials for moulding and extrusion t'jir.st revision) Method of tests for environmental stress-crack resistance of blowmoulded polyethylene containers Packaging of liquid pesticides -- Polye[hyiene te~eph~halate (PET) bottles (up to 5 litre capacity) -- Specification (first revision)

blow moulding/injection moulding/injection blow moulding process from appropriate grade ofHDPE with or without pigments (see IS 7328) and fluorinated. 4.1.2 The plugs (inserts)/caps may be made from appropriate grades of injection mouldable HDPE with or without pigments (see IS 7328)? 4.1.3 The method of sealing shall be done as per 5.2 of IS 13123. The containers shall be provided with a cap and insert plug or cap fitted with wad. 4.2 Design, Shape and Dlmensiona
4.2.1 The bottle/container shall be of suitable design,

shape and required dimensions as agreed to between the purchaser and the supplier. 4.2.2 The tolerances on agreed diameter and agreed overall height of the bottles/containers shall be +2 percent or* 1 mm, whiche$er is lower. 4.2.3 The height and diameter shall be measured in accordance with the method prescribed in 4.1 and 4.2 respectively of IS 2798. 4.3 Capacity A recommended range of nominal capacity for containers for liquid products, together with the minimum brimful capacity is given in Table 1. The brimful capacity shall be measured by the method described in 5 of IS 2798.
Table 1 Capacity
SI No. Nominal Capacity ml Mhimum Brimful Capacity ml, Min

7328:1992

8747:1977

13123:2000

(1) i)
ii) iii) iv) v) vi) vii) viii) ix) @

2)
50 100 250 500 750 I 000 5000 10000 20000 200000

(3)
56 108 265 525 790 1050 5250 10500 21000 210000

3 TERMINOLOGY For the purpose of this standard, definitions given in IS 2828 and IS 7019 shall apply. 4 REQUIREMENTS
4.1 Materials of Construction 4.1.1 The bottles/containers shall be made by extrusion

NOTE -- Capacities other than these maybe agreed to between the supplier and the purchaser, the minimum brimful capacity may be obtained by interpolation.
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IS 15749:2007 4.4 Mass 4.4.1 Themass ofbottles/containers shall beasagreed to between the supplier and the purchaser. The tolerance on mass shall be as unden

permanent buckling likely to reduce their strength, cause leakage or reduction in effectiveness of the closure or cause instability in stacks when subjected to test according to the method given in 9 of IS 2798. 4.9.5 Drop Test The bottlelcontainer when tested as per 8 of IS 2798 shall neither rupture nor shall show any sign of leakage from the wall of the bottle/container. 4.9.6 Storage Test/Compatibility Test The bottles/containers are to be subjected to 12 of IS 2798 so as to enable to ascertain the suitability of plastic container for the intended use. 4.9.7 Testfor Environmental Stress Crack Resistance When tested as per method prescribed in method 1 of IS 8747 the bottles/containers shall show no evidence of stress cracking or leakage after being kept in the oven for 48 h (see also 16 of IS 2798).

Up to and including 10 g : +10 percent Over 10 g and up to 25 g : +7.5 percent Over 25 g : *5 percent 4.4.2 The bottle/container mass shall be determined in accordance with method described in Annex B. 4.5 Neck Finish This shall be such as to provide a leak proof and pilfer proof closure system and withstand leakage test. The lip surface shall be smooth so as to facilitate effective induction sealing between the contact areas of the lip and laminated wad. 4.6 Wall Thickness The wall thickness wheti measured by the method prescribed in 4.5 of IS 2798, shall not be less than 0.75 mm for containers up to 5 litre capacity and 0.80 mm for containers above 5 litre capacity. 4.7 Pouring Spout Containers of 5 Iitre and above capacity where the content is liquid formulation, to be provided with well constructed/suitably designed spout to aid pouring, where necessary. 4.8 Workmanship and Finish The bottles/containers and closures shall be manufactured in accordance with good manufacturing practices and shall be free from any burnt, oxidized or un-homogenized particles, undesirable odours, scratches, etc, which may affect the performance or appearance and acceptance of the bottle/container. 4.9 Performance Requirements 4.9.1 Permeation Loss The container when tested by method described in 12.4.2 of IS 2798, the loss of mass by diffusion and permeation shall not exceed 0.5 percent, when tested with kerosene. 4.9.2 Closure Leakage Test The container when tested by method described in 6.1 of IS 2798 shall not show any sign of leakage. 4.9.3 Vibration Leakage Test The container shall pass the vibration test when tested as per 6.2 of IS 2798. 4.9.4 Stack Load Test The bottles/containers shall not show any cracks or

4,9,8 HandleStrength Test (5 Litre andAbove)
The container, if fitted with handle shall not show any damage to the handle or hinges when tested in accordance with the test method under 11 of IS 2798 (Whether tested as per Method A or B). 5 SCALE OF SAMPLING
5.1 Lot 5.1.1 All containers in a single consignment of the material drawn from a single batch of manufacture shall constitute a lot. If a consignment is declared or known to consist of different batches of manufacture, the batches shall be marked separately and the groups of containers in each batch shall constitute separate lots.

5.1.2 For ascertaining conformity of the material in a lot to the requirements of this standard, sample shall be tested for each lot separately. The number of containers to be selected at random from the lots of different sizes shall be in accordance to Table 2 for non-destructive tests and Table 3 for destructive tests respectively. Table 2 Number of Containers to be Selected from Lots of Different Sizes for Non-destructive Tests
SI
No. (1) i) ii) iii) iv) v) Lot Size N (2) Up to 100 101-300 301-500 501-1000 >1000 Sample Size (:) 5 13 32 50 80 Permissible Defects
d

(4) 0 1 3 5 7

IS 15749:2007 Table 3 Number of Containers to be Selected from Lots of Different Sizes for Destructive Tests

6.2 Each bottlelcontainer and package shall be clearly marked with the following: a) Manufacturer's name, initial or trade-mark, if any; b) Type of material; c) Nominal capacity, in ml or litre anrYor in kg, by weight when necessary; and d) Batch No. and year of manufacture.

(Clause 5.1.2)
sl
No. (1) i) ii) iii) iv) v)

Lot !3ze
N (2) Up to 100 101-300 301-500 501-1000 >1000

Sample Size (;) 2 2 2 3 5

PermizzibIe Defects
d

(4)

0
0 0 0 0

6.2.1 BIS Certification Marking

The container may also be marked with the Standard Mark.
6.2.1.1 The use of Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The details of conditions under which the licence for the use of the Standard Mark may be granted to manufacturers or producers maybe obtained horn the Bureau of Indian Standards.

NOTE -- The final sample size has to be agreed between the buyer and the seller.

6 PACKING AND MARKING 6.1 The containers shall be packed as agreed to between the purchaser and the supplier.

ANNEX

A

(Foreword)
LEVEL OF FLUORINATION BY FOURIER TRANSFORM INFRA-RED (FTIR) SPECTROMETRY A-1 PRINCIPLE

FTIR spectrometry is used for material identification of plastics components. If a material is a single polymer or even a blend or copolymer, it can be identified from the FTIR-spectrum. It is an easy way to identi~ the presence of certain functional groups in a molecule. Also, one can use the unique collection of absorption bands to confirm the identity of a pure compound or to detect the presence of specific impurities. A rotating prism or difiaction grating breaks up the light from the source into a spectrum from which various wavelengths are progressively isolated with the aid of filters. The sample is inserted into a detector and the amount of infra-red light absorbed at each fi-equency is determined. The sample absorbs light according to its chemical properties. The detector collects the radiation that passes through the sample. The detector detects variation in energy versus time for all the wavelengths simultaneously. Fourier transform converts intensity versus time into intensity versus frequency. A spectrum is produced and matched to known spectra in a computer-based library. Most infia-red spectrophotometers use a glowing light 3

source to provide light with wavelength from 2.5 to about 15 microns. Reciprocal of wavelength is called as wave number or frequency. A wavelength of 2.5 microns corresponds to a wave number or frequency of 4000 cm-l, 10 microns is equivalent to 1000 cm-l and so on. The peak absorbance at 1440-1480 cm-] range represent CH (Carbon-Hydrogen) and peak absorbance in the range 930-1320 cm-l represents CF (CarbonFluorine). The ratio of the heights of CF to CH absorption represents the extent of treatment and the level (ratio) of fluorination. A-2 SAMPLE SIZE 5 mm to 10 mm piece from the fluorinated HDPE bottle. A-3 APPARATUS A-3. 1 FTIR Spectrometer -- Double beam high resolution FTIR spectrometer capable of recording a spectrum over at least the 1 900-600 cm-l and complying with the requirement of resolution of 4 cm-l, maximum.

IS 15749:2007 A-4 PROCEDURE A-6 CALCULATIONS A-6.1

Take the background graph without the test sample by giving appropriate command on the computer. Cut a piece of sample (5 mm to 1 cm) tlom the fluorinated i-IDPE,bottle with the help of a knife. Clean the FTIR crystal with the help of tissue paper. Put the sample piece on the crystal for scanning. Apply the pressure of 1-2 kg on sample with the help of pressure adjusting knob. Start scanning in the range of 600 to 1900 cm-l. Similar procedure is to be repeated for obtaining graph for HDPE bottles without fluorination. A-5 INTERPRETATION OF FTIR SPECTRA

Find out C-H and C-F heights from the graph.

A-6.2 Calculate the ratio by dividing the C-F height by C-H height. A-6.3 Transmittance ratio = c-F P&hei@t C-H peak height A-7 RESULT Report the level of fluorination as given below Transmission Ratio (Percent T) (1) Level of Fluorination

After scanning, the graph obtained by ruining blank sample and sample under test are compared between Transmittance and wave number in cm-l. The scanned sample values shall be shown in the above mentioned graph for: a) C-H bond ranging between 600 to 900 cm-*. b) C-F bond ranging between 930 to 1330 cm-l.

>12 >8and <12 >&5and<8 >5.5 and< (j,5 >4 and <5.5

(2] 5 4 3 2
1

ANNEX

B

(Clause 4.4.2)
METHOD OF TEST FOR CONTAINER MASS

Ascertain the container mass by weighing the empty container on a balance weighing to an accuracy of 0.1 g. The accuracy of weighing shall be: a) to the nearest 0.1 g for a containermass up to 50 g

b) c)

to the nearest 0.5 g for a container mass over 50 g Up to 200 g; and to the nearest 1.0 g for a container mass over 200 g.
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